Supplementary Figure S1 Supplementary Figure S1. The P2 1 crystal structure of Bse634I with AT2. (A) The asymmetric unit of P2 1 crystal consists of two tetramers, each tetramer is made of two primary dimers, coloured in different colours. DNA duplexes bound specifically in primary dimers are coloured cyan, "outof site" DNA duplexes are in yellow, red and orange. DNA molecules are shown in ballandstick representation. (B) Hoogsteen base pairing at the junction of two "outofsite" DNA duplexes.
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Supplementary Figure S2
Supplementary Figure S2 . Plots of local base pair step parameters of DNA in Bse634IR226A and SgrAI (PDB ID 3DVO) complexes (calculated by x3dna). Corresponding labels are displayed within graphs.
Supplementary Figure S3
Supplementary Figure S3 . Binding of the specific and miscognate DNA oligoduplexes by the P203G mutant. Labels shown on the picture indicate the oligoduplex (see Table 2 ) used in the gel shift experiment. I stands for Inosine; U -for Uridine. The concentration of Bse634I P203G in samples is increasing from 0.1 nM to 5 M (in terms of monomer) μ (see Materials and Methods). The first lane in all gels contains no protein. Specific or specificlike Bse634IDNA complexes are designated by arrows.
Supplementary Figure S4 .
Supplementary Figure S4 . Binding of the specific and miscognate DNA oligoduplexes by the P203S mutant. Labels shown on the picture indicate the oligoduplex (see Table 2 ) used in the gel shift experiment. I stands for Inosine; U -for Uridine. The concentration of Bse634I P203S is increasing from 0.1 nM to 5 M (in terms of monomer) μ (see Materials and Methods). The first lane in all gels contains no protein. Specific or specificlike Bse634IDNA complexes are designated by arrows.
Tables Supplementary Table S1 . Crystallographic data collection and refinement statistics. All datasets were collected at 100K. 
is an intensity value of ith measurement of reflection h, h=h , k , l  , sum  h runs over all measured reflections, and 〈 I h 〉 is an average measured intensity of the reflection h. Number n h is a number of measurements of reflection h.
